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Abstract
Wage disparity between college educated workers and workers with a high school diploma is analyzed.  A detailed study of the 
time series and cross sectional data reveals that, although the relative supply of college educated workers is on the rise, there is 
no clear downward trend in the college wage premium. It is still economically the right path for average high school graduates to 
attend a four year college.
1 .  Introduction
Japan has long been an education-minded country.  Although the country’s compulsory education system 
mandates only 9 years of schooling up to middle school, high school (grades 10-12) enrollment rate in 
Japan has been over 90% since the mid-1970s, and the percentage (including students of correspondence 
courses) now exceeds 98%1).  Participation rate for college education has also been rising.  Four year college 
enrollment rate has more than doubled in the last 25 years, and is now over 50%2), indicating that attending 
college is no longer a privilege for the selected few.  The increasing number of universities along with the 
declining size in the college age population in Japan has made college education an option for almost anyone 
that is willing to pay for the expenses.  Of course, the competition to enter some of the top rated universities is 
still fierce, and enthusiastic parents sometimes place their children into cramming schools at a very young age 
in order to beat out the competition.  But these universities are the exception, not the norm.  Most universities 
nowadays are at a point where they must compete to attract students.  Under such circumstances, the role 
of college education has shifted from, in the words of Trow (1973), “elite higher education” to “mass higher 
education ”.  This being the case, it is interesting to investigate whether the economic benefits of college 
１） Source: School Basic Survey, (Ministry of Education, Culture, Sports, Science and Technology)
２） Source: School Basic Survey, (Ministry of Education, Culture, Sports, Science and Technology)
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education have qualitatively or quantitatively changed over the years as well.
College education is an investment for one’s future.  In an ideal world, students attend college in quest for 
knowledge.  In real life, a majority of students enroll in college for the purpose of landing a well-paying job 
upon graduation.  Still others go to college because it is expected of them, often with strong encouragement 
from their parents.  In fact, many parents in Japan are eager to pay for their children’s college tuition, 
sometimes by digging into their retirement savings, hoping that a college degree will lead to a financially 
secure future for their children.  And historically, the investment has paid off.  But now that more than one 
in two high school graduates in Japan attend college, a bachelor’s degree may have lost its economic value it 
once had.  On the flip side, in an era of rapid technological advances, skill-biased technological change (SBTC) 
could cause the demand for skilled workers to increase faster than the supply, and this, in turn, could lead to 
a larger wage gap between college-educated, highly skilled workers and workers with high school education. 
Of course, one could argue that it is not accurate to equate workers’ skills with their educational attainment, 
especially since, in Japan, it is typically the firm’s role to train new employees the skills needed for the 
workplace.  While this is a valid point, it is also true that most firms offer different career paths for college 
graduates and employees with a high school diploma, and consequently, employees with a college degree 
have a far better chance of becoming skilled workers.  Economic globalization is another factor that could 
affect wages, since many jobs, often less skilled, are shipped overseas to countries with low employment 
costs.  Shrinkage of the entire labor market in Japan, due to the low birth rates, could also have an effect as 
well.  Under these various conditions, what do the data tell us?  The central question addressed in this paper 
is to investigate whether the economic benefits of college education has changed in recent years, and in 
particular, whether it is still a wise choice for high school students to invest in college.
Due to continuing economic stagnation in Japan, disposable incomes of workers’ households have 
remained largely at the same level for the last 25 years.  Meanwhile, the cost of a university education has 
risen sharply during the same period.  In 1989, the average annual fee for private colleges in Tokyo (law, 
literature and economics course) was 448,3603) yen, which was roughly the same amount as the average 
monthly disposable income of workers’ households (not including agricultural, forestry and fisheries 
households) at 421,435 yen4).  While disposable income has stayed at approximately the same level in 2014 
at 423,907 yen per month, fee for private universities has risen to 744,289 yen, becoming a much bigger 
financial burden on the households.  Despite this huge cost increase, the enrollment rate for college is still 
３） Source: Retail Price Survey (Statistics Bureau)
４） Source: Consumer Price Index, Family and Income Expenditure Survey (Statistics Bureau)
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rising.  Somewhat curiously, college enrollment stalled between 1975 and 1990, and actually decreased for 
male students during that period, when the economy was still growing steadily albeit at a slower rate than the 
period of rapid economic growth.  Only after the burst of the economic bubble did the enrollment rate begin 
to rise again.  What this means in terms of the decision process of prospective students on whether to enroll in 
college or not is in itself an interesting topic, but will not be pursed here.  Instead, the focus will be on wages 
of workers with different educational attainments.
The Japan Institute for Labour Policy and Training reports that the expected lifetime earnings of male 
workers with a college degree (accumulated income from age 22 to age 60) is 261 million yen and the 
expected lifetime earnings of male workers with a high school degree (accumulated income from age 18 
to age 60) is 202 million yen, excluding retirement allowances. For female workers, the expected lifetime 
earnings of college-educated workers is 213 million yen while the expected lifetime earnings of workers 
with a high school diploma is 143 million yen, excluding retirement allowances.  The estimates are based 
on 2013 and 2014 data from Basic Survey on Wage Structure.  These figures suggest that college is still a 
good investment, even after taking into consideration the cost of university education.  That is good news for 
prospective college students as well as for universities hoping to recruit them.  In the same report, however, 
detailed estimates by firm size reveals that lifetime earnings of male workers with a bachelor’s degree of 
small scale establishments with 10-99 workers is 200 million yen, whereas male workers with a high school 
education working at establishments with 1000 or more workers is 250 million yen, indicating that if you 
graduate from college and find a job at a small firm, chances are, you will make less money than a high school 
graduate working for a large company.  This is an unsettling result, and requires a more detailed investigation. 
It should also be noted that the above estimates are obtained using current data on wages for each age 
group.  If the wage gap between college graduates and high school graduates exhibits a clear long term trend, 
adjusting the estimates with these in mind may produce a different result.  Also, the estimates are based on 
monthly data on contractual cash earnings, which includes overtime pay.  If college-educated workers are 
earning more because they are working more hours, then they are sacrificing their quality of life for money.  It 
is worth investigating what happens when the working hours are standardized. These points will be addressed 
independently in the following sections.
The wage data analyzed in the following sections is from the Basic Survey on Wage Structure, 
administered by the Ministry of Health, Labour and Welfare.  According to the survey, workers are classified 
into four groups by their educational attainment, 1) graduates of junior high schools, 2) graduates of senior 
high schools, 3) graduates of higher professional schools and junior colleges, and 4) graduates of universities 
or graduate schools.  In 2014, workers with a junior high school education occupied only 4% of male workers, 
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and 2% of female workers.  Furthermore, the percentage of high school enrollment has been inching toward 
100%, so there is little loss of information excluding this group from the analysis.  As for graduates of higher 
professional schools and junior colleges, the group makes up about 10% of all male workers.  The percentage 
is higher for female workers at roughly 30%, since junior colleges had higher enrollment rate than four 
year universities for female students until 1996.  Nevertheless, the enrollment at junior colleges has started 
to decline rapidly since the late 1990s and the enrollment rate is currently below 10%.  In contrast, college 
enrollment for female students has almost doubled since 1996, and is now close to 50%.  Now that many 
junior colleges are closing, there is no chance of this trend reversing in the near future, and consequently, it is 
reasonable to limit the focus on the difference of wages between workers with a four year college education 
and workers with a high school education.
2 .  Findings
2 . 1   Starting Salaries
Prior to analyzing the wage differences among permanent workers by educational attainment, starting 
salaries of college graduates and high school graduates are investigated.  The gap in the starting salaries 
between college-educated and high school-educated workers can be interpreted as the value placed by 
industry on four additional years of education.
Due to the declining birth rate in Japan, the number of high school graduates has been falling rapidly 
since 1992, and is now at only 60% of its peak.  Meanwhile, the number of college graduates is still rising 
despite the decline in the youth population, thanks to the rapid increase in the enrollment rate.  As a result, the 
percentage of college graduates among the labor market entrants has increased dramatically.  Figure 1 shows 
the ratio of the number of newly hired college graduates to the number of newly hired high school graduates, 
between 1976 and 2015.  Male college graduates first surpassed male high school graduates in 1994, and now 
the ratio is about 7 to 4.  The change is even more striking for female workers.  The number of newly hired 
college graduates did not reach the level of newly hired high school graduates until 2000, but the relative 
increase has been rapid and data show that in 2015, 5 in 7 newly hired female workers are college educated. 
The question is whether this structural change has had an effect on the starting salaries of the employees.
Figure 2 shows the ratio of the starting salaries of newly hired college graduates relative to those of newly 
hired high school graduates, classified by firm size as measured by the number of regular employees.  Unlike 
the dramatic change in the composition of labor market entrants (Figure 1), the ratio between the starting 
salaries of college-educated and high school-educated workers remains relatively steady for nearly 40 years, 
especially in the case of male employees.  In fact, the starting salary of college graduates and high school 
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graduates follow common trends during the period 1976 to 2014, with correlation exceeding 0.99 for both 
genders, so that it is quite easy to predict the starting salary of college graduates from the starting salary of 
high school graduates, or vice versa.  Using a simple linear regression model, when the starting salaries of 
high school graduates rise by 100 yen, the starting salaries of college graduates of the same year is estimated 
to rise approximately by 133 yen for male employees and 130 yen for female employees working at firms 
with 1000 employees or more.  For mid-sized companies with 100 to 999 employees, the corresponding 
estimates are 131 yen for male and 134 yen for female college graduates.  Finally, for small firms with 10 to 
99 employees, the estimated increase in the starting salaries of college graduates corresponding to a hike of 
100 yen for high school graduates are, 119 yen for male and 127 yen for female workers, respectively.  Values 
of the coefficient of determination for the above regression models all exceed 0.9, indicating a nearly perfect 
fit.  Of course, it is common to find autocorrelation when fitting a regression model to time series data, so 
further analysis is necessary before making conclusive statements.  Nonetheless, the results suggest that 
firms are most likely determining their starting salaries, not according to the conditions of the labor market as 
suggested by economic theory, but by applying a simple formula over the years.
A closer look at Figure 2 also reveals that for male workers of small firms with 10 to 99 employees, the 
relative salary gap between the college graduates and the high school graduates tend to be smaller than that of 
larger firms, and the gap seems to be trending slightly downward.  Study of the original salary data used for 
computation indicates that this is caused by the comparatively low salary of college graduates for firms with 
10 to 99 employees.  There is little difference in the starting salaries for high school graduates, regardless 
of the firm size.  For female workers, the relative salary gap seems to be larger for companies with 10 to 
99 employees.  This, however, is by no means due to small size firms valuing female workers with college 
Figure 1   Ratio of newly hired employees, college graduates to high school graduates: by gender
Source: Ministry of Education, Culture, Sports, Science and Technology, School Basic Survey, author’s calculations
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education.  Indeed, female workers both college-educated and high school-educated for firms with 10-99 
workers are payed lower salaries than their counterparts working for larger firms.
In Japan, where most hiring occurs at the beginning of the new fiscal year, starting salaries do not differ 
drastically between companies, since a lower salary will hinder the firm from hiring quality new employees. 
Wages of permanent workers will present a clearer picture of the economic state of the firms and industries, 
and will be the main focus in the next sub-section.
2 . 2   College wage premium
In this section, the disparity of average wages of workers with bachelor’s degrees or higher and workers 
with high school degrees is studied in detail.  Workers with bachelor’s degrees or higher will be referred 
to as college educated, for simplicity.  Table 1 shows the college wage premium (ratio of earnings per hour 
of college graduates to that of high school graduates), by age group and industry.  Since a typical student 
graduates from college at age 22 and many people retire from their jobs at age 60, age group 25 to 59 is 
analyzed.  The wage premium is computed based on the hourly contractual cash earnings, which in turn was 
calculated from the data on contractual cash earnings before tax including overtime pay, divided by the sum 
of actual number of scheduled hours and number of overtime worked.  Analysis of hourly scheduled cash 
earnings, excluding overtime pay, produced essentially the same results, and therefore will not be shown here.
Not surprisingly, for male workers, medical, health care and welfare industry has, by far, the largest college 
wage premium.  Education, learning support industry also shows a relatively large premium.  Both industries 
comprise high skilled jobs that are relatively well paid, such as medical doctors, pharmacists and college 
professors. Those are also occupations requiring more than four years of college education.  In other words, 
Figure 2   Ratio of starting salaries of college graduates to high school graduates: by firm size
Notes: firm size is measured by the number of regular employees
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, and author’s calculations
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 F electricity, gas, heat supply and water
 G information and communications
 H transport and postal activities
 I wholesale and retail trade
 J finance and insurance
 K real estate and goods rental and leasing
 L scientific research, professional and technical services
 M accommodations, eating and drinking services
 N living-related and personal services and amusement services
 O education, learning support
 P medical, health care and welfare
 Q compound services
 R services, n.e.c.
Notes:  Industries are classified according to the Japan Standard Industrial Classification index (October 2013).  Mining and 
quarrying of stone and gravel industry is excluded from the analysis, since the population size is extremely small for 
that industry.
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, author’s calculations
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the premium is high but so is the educational cost.  The premium for medical, health care and welfare industry 
is not as high for female workers.  This is most likely due to the fact that nurses and health care workers, 
jobs less well paid with more female workers, are also included in this industry.  The wholesale and retail 
trade industry, known to be a “female friendly” industry, has the highest college income premium for female 
workers.  This is an industry known to have a number of female workers in management positions.  Industry 
with low income premium for both male and female workers are, somewhat surprisingly, the compound 
services industry, which consists of co-ops and postal services, and the electricity, gas, heat supply, and water 
industry.  Both industries can be considered as offering public services.  The lack of competition within the 
industry may be a contributing factor for the low wage premium.
Table 2 compares the college wage premium by firm size, which is measured by the number of regular 
employees of the firm, for all industries.  It is at once clear that small scale firms with 10 to 99 workers have 
the smallest college wage premium.  This should not be confused as evidence that high school graduates 
benefit by working for small scale companies.  On the contrary, small scale firms on average pay lower wages 
compared to larger firms for high school graduates as well as for college graduates.  Wage premium is a 
relative measure, not a measure of the actual wage level.  Wage premiums are high for mid-sized firms with 
100 to 999 workers, owing to the relatively low wages for high school graduates.  Large firms with 1000 or 
more workers pay the highest wages, as should be expected.  Average wage data show that male employees 
with high school education are the ones that benefit most by working at large firms.
Figure 3 is a time series plot of the college wage premium, by age and gender, for all industries.  It is seen 
that for male workers, the wage premium is increasing slowly for workers in their 20s and 30s, indicating a 
widening gap in the pay scale of college graduates and high school graduates, despite the rising proportion of 
college educated employees.  At the same time, for workers aged 40 or older, the premiums show a gradual 
decline until the late 1990s and seem to level off subsequently. A possible rationale of the widening wage 
Table 2   College wage premium by firm size, age, gender (2014)
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, author’s calculations
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gap among younger workers is the structural change in the firm’s wage system.  Japanese companies have 
long used the lifetime employment system and seniority-based wages, keeping the wages of young workers 
uniformly low to reward older employees staying with the company for a number of years.  However, the 
sluggish economy and globalization have forced many firms to switch to a merit-based pay system, which 
could result in a possibly higher, more diversified pay for younger workers and lower pay for older workers. 
College educated workers with higher skills and higher motivations could be rewarded at a younger age and 
benefit from this new system.  For female workers, similar trends can be seen but not as clear.  The college 
wage premium is greater for female workers in general, as are the level of fluctuations.  Since women’s 
college enrollment rate was fairly low until recently, the size of data is small and this could have contributed 
to the unstable nature.
To study the long term trend of wage disparity from a slightly different point of view, Figure 4 depicts 
the college wage premium by age cohorts. The years in the figure correspond to the approximate year of 
graduation from college.  For example, the 1950 cohort represents the age group 20 to 24 at 1950, reflecting 
the condition that original data on wages are given in the form of five-year age groups.  As Figure 4 makes 
clear, for male workers, the 1950 cohort is above all other cohorts, indicating that the college graduates had 
the biggest economic advantage for this generation.  The premium decreases for cohorts 1960 and 1970, but 
starts to rise again for cohorts 1980 or younger. Note that the 1980 and the 1990 cohorts correspond to the 
period during which college enrollment rate went down.  It is not clear if the 2000 cohort will remain high in 
the future, since, as noted before, the wage premium has declined considerably from its peak for workers in 
their 40s and 50s.  The 1950 cohort of female workers has few data points because of the limited availability 
of data.  Since only few women graduated from college in the 1950s, they might not have gotten the jobs that 
matched their education.  The 1960 cohort exhibits the highest premium of all cohorts.  The 1970 cohort sees 
Figure 3   College wage premium: by age group
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, author’s calculations
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a drop in the premium, which is in consort with the corresponding male cohorts, and the premium rises again 
for the 1980 cohort and continues to rise for the 1990 cohort, also in line with male cohorts.
Studying the long term data on college wage premium, as depicted in figures 3 and 4, it is safe to say that 
no clear downward trend is seen.  All things considered, results of this section suggest that, even though the 
proportion of young people graduating from college is increasing rapidly, there is no indication that college 
wage premium is decreasing.
Theoretical models have been proposed to describe the characteristics of the college wage premium over 
time.  Perhaps the most well-known model is to interpret the college wage premium as relative price of labor 
and the ratio of the number of workers as relative labor supply.  Following Katz and Murphy (1992), a simple 
CES type production model with two types of workers, namely, college graduates and high school graduates 
is described as follows:
　　　　　
where, D (t) corresponds to the unobservable demand shifts which can be substituted by time t, wC, wH 
corresponds to the wage of college graduate and high school graduate workers, and xC, xH the corresponding 
number of workers (the supply), and finally, σ is the elasticity of substitution between the college graduates 
and the high school graduates.  Card and Lemieux (2001) generalizes the model to include age-group specific 
elements in the model, where age group specific wage premium is modeled as a function of the age specific 
relative supply of the workers and the overall relative supply of the workers.  Unfortunately, both models 
fail to portray the long term trend of college wage premium in Japan, as shown in Figure 3.  Although the 
Figure 4   College wage premium by age cohorts
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, author’s calculations
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ratio of college graduate workers to high school graduate workers is increasing in Japan, so is the college 
wage premium in many cases, a crucial point that cannot be explained using the theoretical models of 
above.  To demonstrate this point, values of the correlation coefficient between college wage premium and 
ratio of college graduate workers to high school graduate workers is shown in Table 3.  For large firms, the 
correlation is positive for almost all age groups.  Correlation is negative for smaller firms, but this may be a 
result of cost cutting on the part of companies trying to survive the sluggish economy.  For mid-sized firms 
and all firms combined (all), the direction of correlation is almost opposite for male and female workers.  The 
table suggests that a simple production function model of above cannot explain the structure of college wage 
premium in Japan.  It will be a challenge to find an elegant econometric model to explain the wage disparity.
The final task in evaluating the economic benefits of a college diploma is to estimate the lifetime earnings 
excluding overtime, following the methods used by the Japan Institute for Labour Policy and Training.  The 
calculation is done by summing the age specific scheduled cash earnings with annual special cash earnings 
from next year.  As noted in the introduction, overtime is excluded in the estimation in order to even out the 
working hours.  For high school graduates, lifetime earnings correspond to the sum of earnings from ages 
18 to 60. For college graduates, the sum is from ages 22 to 60.  Therefore, the opportunity cost of college 
education (potential income lost during the period of attending college) is embedded in the estimates. 
Besides the average of all industries, earnings of workers in manufacturing (E), wholesale and retail trade (I), 
medical, health care and welfare (P), and compound services (Q) were estimated for comparative purposes. 
As noted before, industry (P) has the highest college wage premium for male workers, while industry (I) has 
the highest disparity among female workers.  By contrast, industry (Q) has the lowest premium for both male 
and female employees, and industry (E) was included since it is the largest industry.
In the case of male workers, college graduates working for small firms with 10 to 99 employees earn less 
Table 3  Correlation between college wage premium and workers ratio: by firm size and age (2014)
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, author’s calculations
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than the high school graduates working at firms with 1000 or more workers, except for industry (P).  As for 
female workers, college educated workers earn more than the high school graduates even if they are working 
at small firms, with the exception of industry (E).  Note that their earnings are sometimes less than those 
of male workers with high school education working at the same type of firms.  It is disheartening to see 
that “female-friendly” industry (I) does not seem to have a high income level.  What is most striking is that 
that for industry (Q), the wage difference between male college graduates and male high school graduates 
working at firms with 1000 or more employees is less than 3 million yen.  Considering the direct economic 
cost of college, it is doubtful that college education is economically wise in this case.  For female workers, 
the college wage premium is generally larger in all industries, mainly because wages of workers with a high 
school diploma is quite low.  It is safe to say, it pays for women to go to college.
3 .  Concluding Remarks
Despite the steady increase in the proportion of college educated workers to workers with a high school 
diploma, relative wages of college graduates and high school graduates have not shifted in a major way 
over time, and attending college still seems to be a sound economic decision in Japan.  In fact, for male 
workers in their 20s and 30s, the college wage premium is rising slowly, and for workers in their 40s and 
50s, the downward trend has halted in recent years.  For female workers of all ages, college wage premium 
Table 4  Lifetime earnings for scheduled working hours: by firm size, industry
 (thousand yen)
Source: Ministry of Health, Labour and Welfare, Basic Survey on Wage Structure, author’s calculations
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is generally larger than their male counterparts, and no clear downward trend in the premium is detected. 
Starting salaries also do not reflect the dramatic change in the composition of labor market entrants.  Instead, 
salaries of college graduates and high school graduates display a close linear relationship for the last 38 years.
Some points are worth further investigation.  Students’ major field of study could have a significant impact 
on the economic return of college, as well as the type of universities they attend.  Studying the differences in 
wages between people with a bachelor’s degree and people with higher degrees could provide some insight as 
well.  Due to the limited nature of the data at hand, these points could not be addressed in this article.
Data on various average wages suggest that investing in college is still a smart decision.  But especially 
now that one in two high school graduates attend college, acquiring a bachelor’s degree will not, in itself, be 
enough to succeed in life.  It is up to each student to make college a truly worthwhile investment.
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